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VIDEO MAPPING UNIT, FIVE CHANNEL

1. SCOPE

1.1 Scope,- The electronic equipnent specified herein is a Video Mapping
Unit which provides five individual mapping assenblies which nay operate

si mul taneously and each may utilize different naps. Each mappi ng assenbly
generates anal ogue video which is an electronic reproduction of a correctly
oriented and detailed map of an area from 10 to 250 nautical mile radius
for simultaneous display with aircraft targets on ASR ARSR ASRDS PPI

i ndi cators and FAA Radar Bright D splay Equipment used in conjunction with
the associated radar system This electronic equipnent retains correct
scal e factors when radar range scal es are expanded or off centered presen-
tations are used. The equipnent provides Air Traffic controllers with
reference map data on their displays depicting airways for safe and expedi -
tious novement of air traffic. Design features shall be incorporated in
the equipnent to provide for reliability and ease of naintenance during
cont i nuous operation. Mdular construction and solid state design except
for CRTs and photo nultiplier tubes comrensurate with present state-of-
the-art shall be wused throughout.
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2. APPLI CABLE DOCUMENTS

2.1 FAA Documents,- The follow ng FAA specifications and standards of the
issues specified in the invitation for bids or request for proposals form
a part of this specification, and are applicable in their entirety unless
otherwise  specified herein.

FAA- G- 2100/ 1 El ectroni ¢ Equi pment, General Requirenents;
Part 1, General Requirements for Al Equi pments

FAA- G- 2100/ 2 Part 2, Requirenents for Equipnents Enploying
El ectron Tubes

FAA- G 2100/ 3 Part 3, Requirements for Equi pments Enploying
Sem conduct or Devi ces

FAA- G 2100/ 4 Part 4, Requirenents for Equipnents Enploying
Printed Wring Techni ques

FAA- G 2100/ 5 Part 5, Requirements for Equipments Enploying
M croel ectroni c Devices

FAA- E- 163b Rack, Cabinet and OQpen Frame Types

FAA-D- 2494/ 1 Instruction Book Manuscripts Technical: Equi pment

and Systens Requirenents
Part 1, Preparation of Mnuscript

FAA- D- 2494/ 2 Instruction Book Manuscript Technical: Equi pment
and Systens Requirenents
Part 2, Preparation of Mnuscript Copy and
Reproduci ble Art Wrk

2.1.2 FAA Standards. -

FAA- STD- 012 Paint Systems for Equi pnent
FAA- STD- 013 Quality Control Program Requirenents

2.2 Mlitary Publication,- The following MIlitary publications of the
Issues in effect on the date of the invitation for bids or request for
proposals forma part of this specification and are applicable to the

extent specified herein.

2.2.1 "Mlitary specifications. -

M L-1-45208 | nspection System Requirements

M L-T-21038 (SH PS) Transformer, Pulse

M L- C- 3098 Crystal Units, Quartz, General Specifiction FOr

M L- E- 17555 El ectronic and Electrical Equipnments and Associ at ed

Repair Parts, Preparation for Delivery of
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2.2.2 Mlitary Standards, -

M L- STD- 461 July 31, 1967 - Electromagnetic Interference
Characteristics, Requirenents for Equi pnent

M L- STD- 756A Reliability Prediction

M L- STD- 781B Test Levels and Accept/Reject Criteria for
Reliability of Non-Expendable Electronic Equi pment

M L- STD-470 Mai ntai nability Program Requirements for Systens
and Equi pnent s

M L- STD- 785 Reliability Program for Systens and Equi pment
. Devel opment and Production

M L- HDBK/ C-217A Reliability, Stress and Failure Rate Data for
El ectronic Equi pnent

M L- STD- 471 Mai ntai nability Denonstration

(Copi es of this specification and other applicable FAA specification,
standards and draw ngs nay be obtained fromthe Contracting Oficer in the
Federal Aviation Adm nistration Office issuing the Invitation for Bids or
Request for Proposals. Requests should fully identify material desired,
i.e., specification, standard, amendment and draw ng numbers and dates.
Requests should cite the Invitation for Bids, Request'for Proposals, or
the contract involved, or other use to be made of the requested material.)

(Single copies of Mlitary specifications and standards may be obtai ned
from Federal Aviation Adm nistration, Washington, D. C 20591, Attention:
Contracting  Oficer. Request should cite the invitation for bids, request
for proposals or contract for which the material is needed. Ml requests,
if found acceptable, will be forwarded to a MIitary Supply Depot for
filling; hence, anple time should be allowed.)

2. REQUI REMENTS

3.1 Definitions

3.1.1 ynit.- The word "unit" as used herein denotes a conpletely assenbl ed
and w red equi pment which is packaged together as a physically independent
entity.

3.1.2 Power Source.- The power source is defined as the avail able power
to permt the equipnent systemto function when applied and is further
defined in paragraph 3.4.2.
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3.1.3 Maintenance Controls.- As used herein, the term mai ntenance control
descri bes those adjustnents requiring infrequent attention or use, or
technical skill beyond that of the average operator to adjust. Such controls
are not available for adjustnment by the Air Traffic Control operator.

3.1.4 Reliability Definitions.

3.1.4.1 Meantinme Between Failure (MTBF).- Meantinme between failure is
defined as the total operating tine of the equi pment divided by the nunber
of failures, or as the reciprocal of unit failure rate ( \).

(MIBF = 1/ X\ ).

3.1.4.2 Failure Rate (W).~- The average nunber of failures occurring per
unit time in a specified timeinterval. It is also equal to the reciprocal
of the meantine between fail ures.

3.1.4.3 Meantine to Restore (MTIR).~ Meantinme to restore is defined as
the meantinme to effect restoration of the unit and to put the assenbly in
an "up" condition; the time required to replace a failed nodul e.

3.1.4.4 Failure.- The inability of a pqgrt to performw thin previously
established limts; for exanple, cannot be corrected by a maintenance

control adjustnent.

3.1.4.5 Mean Up Time (MUT)., = Mean up tine is defined as the nean tine to

failure of the wunit, or set of units considered, given that the unit or
set of units was "up" at tine zero.

3.1.4.6 Mean Down Tine (MDT) = Mean down tine is defined as the nean time
to effect mninmnumrepair required of the unit, or sets of wunits considered,
sufficient to put the function performed by that unit or set of units back
"up" given that the function was down at tinme zero.

3.1.4.7 Per Unit Function.=- Mean time to failure of the function perforned
by a single required unit or its backup. The per unit function MJT is the
mean waiting time to the loss of the function. It is the nean waiting

time to the event.

3.1.5 Types of Maintenance, -

3.1.5.1 On-Line Maintenance,~- Al though naintenance is generally considered
as an off-line function, being perforned on off-line equipnents, certain
operational functions related to maintenance are defined herein as on-1ine
mai ntenance (e.g. calibration, visually nonitoring equi pnent status.

3.1.5.2 Of-Line Maintenance.- The najor portion of the maintenance

function woul d generally be perfornmed on off-line equipnent. Of-line

mai ntenance is generally classified as either schedul ed nai ntenance or
unschedul ed mai nt enance.  Schedul ed mai nt enance incl udes preventive types

of  mmintenance, routine mai nt enance, and corrective nmintenance. Unschedul ed
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mai nt enance consists of maintenance required inmediately following a
failure found by the active systemand which cannot be scheduled for a
later time (e.g., total systemfailure or single equipnment failure where
no further redundant equipment of that type remains for the operationa
systenj.

3.2 Equi pment Services and Docunents to be Furnished by the Contractor. -

3.2.1 Video Mappi ng Unit,- The contractor shall furnish the quantity of
video mapping unit specified in the contract. Any itemor part necessary
for proper operation of each mapping unit in accordance with the require-
ments of this specification shall be incorporated, even though that item
or part my not be specifically provided '"for or described herein.

features required to meet perfornmance requirements, such as shock nounting
of particular components or assemblies, heat circulation by nmeans of

bl owers, controls, indicator |anps, overload and overheat protection
devices, neters, test points, etc., shall be incorporated even though the
features may not be specifically provided for er described herein

All necessary facilities, parts and hardware, including receptacles connec-
tors, intra cabinet cabling (wiring) adaptors, and outlets shall be
incorporated to enable the conponents of the systemto be properly assenbl ed
and inter-connected as required herein. Each mapping unit shall be conpleted
in accordance with all specification requirements and shall include the

maj or itens tabulated under subparagraphs below (all other items not |isted
bel ow but required in each equipnent unit for system operation asrequired
inthis specification shall also be furnished).

3.2.1.1 Deliverable Items, -

Vi deo Mapping Cabinet Unit (3.4) 1 set
Vi deo Mapping Assemblies (3.4.8) 5 each
Video Map Slide Holders (3.4.8) 7 each
Video Map Selector Switch (3.4.12) 12 each
Kit Installation Miterial, including set of
Special  Tools (3.2.3) 1 each
Test Equipment List (3.2.4) 3 each
Instruction Books (3.&) As defined in

contract schedul e

Trouble Shooting Mnuals (3.7) As defined in
contract  schedul e

Installation Data (3.2.2) 15 sets

Map Slide Hol der Drawi ngs (3.4.8.2.2) 6 sets
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Reliability Denonstration Qption (3.9) As defined in

contract schedul e
Test Pattern Drawings (3.4.9.1) 6 sets
Reliability and Maintainability Cal cul ati ons (3.8) 1 set

3.2.1.2 The Video Mapping Unit shall include the foll ow ng:

Power Supply Assenbly (3.4.7) As required

Video Mapping Assenbly (3.4.8) 5 each per unit
Map Album (3.4.9) 1 each per unit
Video Map Distribution Assenbly (3.4.12) 1 each per unit
Video Map Selector Switch (3.4.12) 12 each per unit
Map Slide Hol ders (3.4.8.22) 7 each per unit
Mai nt enance Sel ector Switch Panel Assenbly (3.4.11) 1 each per wunit
Meter and Test Panel Assenbly (3.4.8.13) 1 each per unit
Azi muth Converter Assenbly (3.4.5) 1 each per unit

3.2.2 Installation Data,- The contractor shall furnish the Governnent with
a general description of the video map operation, installation draw ngs,
estimated quantities and types of interconnecting cabl es between equi prent
racks and external equipment and power sources, and estinmated power require-
ments, space requirenents, and weight of each type of equi prment cabinet.

3.2.3 Installation Material,- A package of installation material shall be
packed with each video mapping unit supplied under the contract. This
material shall include but is not limted to nating connectors for all
coaxial cable and nmulticonductor cable jacks, lugs, wire and cable narkers
and mscellaneous hardware. The mapping unit installation material package
shall include all mating connectors, lugs, and wre and cable markers
required for both ends of all external wres and cables. [f special
installation tools are required, such as crinping tools for coaxial connec-
tors, the contractor shall furnish the Government a list of such tools.

3.2.4 Test Equipnent List,- A test equiprment |ist shall be provided to
the Government oprior to equipnent delivery. Any special test equipnent
not available as "off-the-shel f" equipment but required for naintenance
and alignnent of the video map unit shall be provided as part of the video
map unit.

3.3 Basic Design Requirements.,- The prine objectives of the over-all systens
design shall be the achi evenent of naxi num operational reliability and ease
of servicing. The equi pnent shall be designed so that all alignment
adjustments and naintenance, except najor overhaul of nechanical devices,
and repl acenent of heavy parts, such as transforners, can be perforned in
a straight-forward nmanner by only one technician. To ensure maxinmm
reliability, the contractor shall design the circuitry of the equi pnent
around solid-state devices. Selenium rectifiers shall not be used, Each
vi deo mapping unit shall be self-contained and shall be capabl e of inde-
pendent operation neeting all performance requirements when driven with
suitable power, trigger, and azimuth synchronizing information.
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3.4 Video Mapping unit Performance Requirenents.- The radar video mapper
unit shall incorporate five video nmap assenblies (3.4.8), each capabl e of
generating a separate video output fromits own map slide transparency.
Each slide transparency shall represent a different surveillance area or
geographi cal reference point data at the various range scales. Gables

and connectors to interconnect map generating modules, power supplies,

and other redundant circuitry shall be furnished. Mbdular construction
and solid state design shall be used throughout except for the flying
spot scanner CRT, and photonultiplier tubes. Wth the exception of each

vi deo mapper assenbly the remainder of the circuitry shall be redundant.

No conmon equi pment or common circuit paths shall be incorporated ‘into the
design which, if they failed or were disabled for maintenance, would cause
more than one mapper output or PPl position to fail, unless the-conmon
equi pment or circuit path is also backed up by a duplicate equipment or:
path which shall be provided and designed to automatically sense a failure
and switch into operation. Visual indication of an automatic transfer
shal | be provided on the equipment, and on the Video Map Sel ector Switch
(3.4.12) designed for remote installation by the Government. A reset
switch shall be provided for each redundant circuit so that upon correc-
tion of-the failed nodule it may be put back into operation. [nput power
switches, fuses, and such circuit parts that are required for autonatic
failure sensing and switching are exceptions to this requirement. Further-
nore, no parallel connected circuit path shall be incorporated which, if
shorted, would cause nore than one map output to fail.

Each radar video napper unit shall have high voltage power supplies

desi gned such that high voltage shall be renmovable from any map assenbly
up to two (2) without interruption of operation in any of the remaining
mp assenblies. Provisions for complete isolation of the high voltage
power supplies so that any power supply can be worked on w thout having
high voltage present is required.

If two high voltage power supplies are provided, provisions shall be made
for automatic switch over fromthe main to the auxiliary power supply in
case of failure in the main high voltage power supply. The main and
auxiliary power supplies shall be identical. A warning device in the form
of a light shall be provided to indicate a failure in either high voltage
power supply. Al power supplies (high and |ow voltage) shall be self-
protectin?-so that a continuous short circuit across the power suppIY
output will not damage circuit conponents and the output voltage wl

return to normal upon renoval of the short circuit.

Provision shall be made within the video mapper unit to align completelywith
operational requirenents of any map assenbly wthout the use of special
external test equipment. Each map assenbly shall be aligned or repaired

wi t hout causing interruption of service to the remaining assenblies. All
alignment shall be acconplished wthout renoving the map assenmbly from the
video map unit. The equipment shall return to normal operation within 4
seconds after a primary power failure of 15 seconds or |ess.
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3.4.1 Service Conditions and Requirements,- The service condition shall
be as specified in paragraph |-3.2.23 of FAA-G 2100/1; AC |line paraneter

(120 V), 102v to 138V (+ 1 volt); and anbient conditions for Environnent T,

3.4.2 Power Source,- The equipnent shall operate from the following AC
line power sources: 120V, single phase, three wire, 60 Hz.

3.4.3 Video Mapping Unit Construct-1on

3.4.3.1 Cabi net Construction,- The cabinet construction shall be in accord-
ance with FAA-E-163b. The cabinet shall be constructed of metal (steel or
non-ferrous) and shall contain all of the major units required nmounted

modul arly. Provisions shall be incorporated for bolting the cabinet to

the floor. The design shall provide nmaxi mum accessibility for maintenance
and repair of units, conponents and circuits, Each chassis/assenbly/sub-
assenbly shall be removable fromthe cabinet without requiring the partial
or c_onFI ete renoval of any adjacent chassis/assenbly fromthe cabinet.
Partial is defined as any removal of wres, conponents, cables that would
affect normal  operation.

3.4.3.2 Physi cal Dimensions.~- The follow ng di nensions shall not be exceeded:

Hei ght 72 inches
Wdth 28 inches
Depth 26 inches

The total weight shall not exceed 350 pounds.

3.4.3.3 ventilation, ~ The cabinet shall contain blower notor/s and fan/s
for adequate forced air ventilation in accordance with FAA-G 2100/1 if
required and the forced air exhausted through |ouvers in the front and
back sides and top of the cabinet.

3.4.3.4 AC Service Receptacles.~- The cabinet shall contain 2 each 120 volt
convenience outlets, one located on the front exterior and one on the rear
exterior. The AC power service receptacles shall be in accordance with
paragraph |-3.6.4 of Specification FAA-G 2100/ 1.

3.4.3.5 System Gounding.- A comon system grounding design criterion
shalT Dbe used for alT units to be delivered under this specification. The
groundi ng design nust be compatible with other equipment with which this
system my interface. Line filters, if used, shall not introduce currents

in the grounding system The grounding design shall contain three discrete
ground busses:

a. One that bonds together all cabinets and franes.
b. One that connects all signal return wires together.
c. One that connects all power grounds together.

The cabinet/franes (a) and the signal return (b) ground busses shall be
isolated fromthe power ground (c) and also isolated from building (earth)
ground except that both busses (a) and (b) are to be connected to the
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building ground. at one conmon connection point. Signal return paths for
signals that pass between units shall use the shield of the coaxial cable,
or a separate signal return wire shall be provided for each path if coaxia
cable is not required.' The power grounding system (c) shall be separate
fromthe other two busses. Al internal equipnment ground wires shall be
at | east #20 Awg stranded. The portions of ground busses (a) and (c)
external to equipnent cabinets shall be at |east #6 AWG stranded copper

3.4.3.6 --Wre and Cabl e Protection.~ -All individual wres and cables subject
to chafing or abrasion shall, be suitably protected; this protection shal

be independent of the individual wre or. cable insulation or jacket.  This
requirement is in addition to the requirements of |-3.10.7, FAA-G 2100/1,

and does not relieve the contractor from conpliance with I-3.10.7.

.3, 4,3.7 Overheat Warning Devi ce.- Each vi deomapping unit cabinet shal
incorporate a thermal sensing device which will activate a conspicuously
| ocated overheat warning light when the tenperature within the enclosure
has risen above a safe operating limt.

3.4.3.8 Packaging. = The basic packagi ng concept of the equipnent shall be
nmodular plug-in cards or small plug-in assenblies. This does not relieve
any other requirenents, e.g., RFI integrity, operation'under environnmenta
conditions, reliability, system performance, system capability, functiona
capability, and accessability. It is realized that portions of the system
are not amenable to this.type of nodular construction. Cabinet |ayout, and
modul ar configuration shall be subject to CGovernnent approval

3.4.3.9 Modul ar Concept.- The configuration of the nodul ar assenblies shall
be based on one of the follow ng options:

(a) Standard rack mounting assenblies mounted on chassis/slideout
dravers. Drawer slides shall be a heavy-duty |ocking type for
securing the panel assenbly in either the normal or extended
posi tion. In the extended position, slides shall permt pivot-
ing the assenbly through + 90 degrees fromits normal operating
posi tion. Printed circuit (PC) plug-in nmodul es shall be nounted
vertically in PC card racks

(b) Standard rack munting assenblies with shelf-munted nodul es
that plug into a front panel/chassis assenbly. Spot welding
may be used in lieu of screws and nuts in the sheet neta
manuf acture and assenbly of nodul e shelf and plug-in nodul es
where it is not detrimental to the operation or maintenance
of the equipnent.

3.4.3.10 Plug-i n Modules.- Plug-in shelf nodules and plug-in printed-circuit
card modul es shall be designed for nounting in the associated panel assenbly.
Shel f-mount ed modul es shall have a netal chassis or other suitable framework
to provide a solid conmponent mounting structure with adequate protection

for printed wiring and smal|l conponents when inserting, renoving or during
handl i ng of modul es when they are renmoved fromtheir nounting assenblv.
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Modul es of a given type shall be mechanically and electrically interchange-
able. Each type nodul e shall be keyed or identified with its assenbly or
PC card rack location to prevent inproper insertion in an assenbly.

3.4.3.11 Plug-in Munting.- Shelf-nounted nodul es and PC card nodul es shall
be nounted side-by-side, bookcase style, in an assenbly, and shall be

equi pped with chassis guide strips, or rails, or both and nmating connectors,
etc., as are necessary to ensure positive circuit connections of the nodul e
with its mating assenbly receptacle. Qui ck acting fasteners shall securely
| ock front panel type of plug-in nodules in place in their operating posi-
tion. Each printed-circuit board and card shall include identification
mar ki ngs which identify the basic circuit function and the type nunber of
the assenbly of which it is a part.

3.4, 2 .12 Printed-Arcuit Board Supports.- Al boards shall be supported
wi thin one inch of the edge on at 'l|east tw edges not inciuding the edge
with the connector. Support shall be provided to prevent fracture or

| oosening of the foil due to flexing the board.

3.4.3.13 Printed Grcuit Board Wring/ Connectors.- Al printed circuit
board wiring/connectors shall be in accordance with FAA-G 2100/4 and MIL-~
STD- 275.

3.4.3.14 Printed-Grcuit Board Removal.- AIl printed-circuit boards shall
i ncl ude aconveni ent nmeans for aiding naintenance personnel in grasping
the board for renmoval fromits nounting. This may consist of a special
handl e, cut out reinforeed for finger holds or simlar neans. A special
renoval tool shall not be required. The nmethod used by the contractor
shal| permt easy renoval of the board w thout danage or undue strain of
the board or any conponent nounted thereon.

3.4.3.15 Reserve Card Capacity.- Reserve circuit card capacity shall be

provided to accommodate 10% nore cards in each bin than the equi prent
requires, wth a mninmmof one for each bin.

3.4.3.16 Printed-Grcuit Board Extender.- Wth each equipnent, there shall
be supplied a printed-circuit board "extender". An extender consists of a
printed-circuit board (not keyed in order to pernmt insertion into any
connector) provided with printed circuitry to extend all plug input points
across the board to a receptacle on the opposite end, into which receptacle
a renoved printed-circuit board can be pl ugged. The extender board thus
provi des an accessible active operating position for any printed-circuit
board normal |y i naccessible for ready naintenance and test while within,

the card cage. The extender shall be furnished installed in a spare bl ank
printed-circuit board receptacle position provided for that purpose or
stored within the equi prent.

3.4.3.17 Front Panel Connectors and Cables.- Front panel connectors and
cables shall be limted to those required for testing or in cases where it
is not feasible to route signals through rear connectors. Such cases
shal |l require specific Covernment approval.
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3.4.3.18 Test Points,- Test points shall be provided for measurenent and
observation of all voltage and waveforns needed for ¢hecking of performance
and for maintenance of individual units. Except where the functioning of
circuits would be adversely affected by long |eads, test points shall be
accessible on the front panels or immediately behind the access doors of
all units, Test points necessary for 'frequent alignment and adjustment
purposes shall be provided at the front of plug-in cards and nmodul es and
shal | be accessible without a card extender. Test'points for waveforns
shal | be provided with jacks suitable for use 'with oseilloscope test |eads.
Tip jacks shall be provided for the measurement of voltages, with red tip
for positive potentials, violet tip jacks negative potentials, and black
tip jacks for ground. Al test points shall be identified with a TP nunber
and the voltage value, signal waveform or descriptive title (if voltage
val ue or waveform would not be Particularly significant) shall'be indicated
adj acent thereto, as well as on each schematic diagram Only descriptive
titles or voltage values shall be shown for test points on exterior front
panels. Al test points shall be readily accessible through door openings
or other acceptable means. Suitable plastic cards may be used to illustrate
interior waveforns where the specified methods of interior marking or space
limtations are inpractical. The-equipment shall be designed to provide
for connections for such test equi pnent as may be required for its expedi-
tious maintenance, calibration and repair. All test points shall be readily
accessible with adequate clearance and visibility when plug-in extension
units are in position. Connection of ndrnmally used test equipment t0 any
test point shall in no way affect system perfornance.

3.4.3.19 Vertical Rack Panels.- Units utilizing vertically mounted rack
panel' s shall require specific Governnment approval. Such units shall neet
the following general requirements.  Conponents such as transfornmers,
reactors, large cased capacitors and neters, shall be mounted on the front
surface of the rack panels; all small conponents, wiring termnal boards,

and terninal blocks, shall be mounted on the rear surface of the rack panels.
Subj ect to Government approval, connectors and their associated short

| engths of cable may be nounted on the front panels. Handles shall be pro-
vided on the front surface of each rack panel to facilitate its remova

from the cabinet, and to provide adequate protection against damage to

front surface mounted conponents when the rack panel unit is placed on a
bench, front surface down, for nmaintenance and repair. Al surfaces of

items on the front of panels shall be at ground potential, or shall be

i nsul ated adequately from ground and protected properly to prevent accidenta
contact if the potentials are other than ground potenti al

3.4.3.20 Transistors and Sem conductor Devices.- Transistors and seim-
conduct or devices shall be in accordance wth FAA-G 2100/ 3.

3.4.3.21 Integrated Circuits,- Solid-state mcroelectronic devices shal
be Tn accordance With FAA-G 2100/5 and MIL-STD-883.

3.4.3.22 Relays, - Each relay shall have coil data (resistance, pick-up

vol tage, drop-out voltage, operating voltage) marked on the cover in
addition to the diagram specified in [-3.16.8.7, FAA-G2100/1. Al relays
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shall be of the plug-in type and have individual hol d-down clanp or be
affixed to the chassis/panel. Each DC relay coil shall have a suitable
danpi ng di ode or other device to elimnate transients.

3.4.3.23 Termnai Blocks and Connectors.- Each card bin, vertical chassis,
and cabi net shall be equipped with connectors or barrier type termnal

bl ocks for the termnation of inter-unit and inter-cabinet cabling. Ter m nal
bl ocks shall be mounted vertically inside the rear door of cabinets. The
termnals of all termnal blocks shall be covered with renovabl e clear
plastic strip barriers having round accessholes in line with each termninal
to permt the insertion of a screwdriver blade or test probe. Sui tabl e

cl anps shall be provided for each cable group.

3.4.3.24 Location of (Controls.- Frequently used controls on plug-in nodul es
shal | be accessible w thout renoval of the nodule fromits normal position.
Controls on units using vertical panel construction shall be on tne front
surface of the panel of the unit with which the control is associat ed. Con-
trols for horizontal chassis units shall be mounted in front panels or

i medi ately behind front access panel doors of each unit. Al controls,

adj ustnents and test points shall be nounted so as to ninimze the possi-
bility of personnel coning in contact w th high voltages or conponents
operating at high tenperatures.

3.4.3.25 Radiation Interference and Susceptibility.- The equi pment shall
neet the requirements of ML-STD-461 ass ICfrom30 Hz to 300 MHz.

3.4.4 Power Distribution/Controls.- The distribution/controls shall be

| ocated on the exterior of the Mapping Unit Cabinet and shall contain power
switches, circuit breakers and/or fuses and controls. It shall be the
contractor's option to conbine all power sw tches, circuit breakers and/or
fuses and controls on one distribution/control panel providing that the
controls do not interact with each other.

3.4.5 Azinuth Converter.- The equi pment shall be designed to operate when
recei ving synchro azinuth data or digital azinuth data. Conversion to
operate fromone type input to the other shali be nade by interchanging
printed circuit boards within the video mapper. Space shall be provided
within the video map unit to store the unused printed circuit cards, The
types of data input are specified bel ow

3.4.5.1 ACP/ARP Sine-consive Converter,- The mapper shall contain an ACP/
ARP to sine-consine converter to interface with radars providing digital
azimuth information to indicate antenna position. The converter shall be
redundant . Upon failure, the mapper shall be automatically switched over to
t he backup converter in no nore than one revolution of the radar antenna.

It shall be possible to remove and repair the converter nodul e that has
failed without affecting the operation of the napper. The ACP/ARP i nput

i npedance to the converter shall be greater than 5,000 ohns. The option of
bridging or termnating the BNC i nputs to the converter with a 75 ohm lead
shall be provided. Provisions shall be provided to conpensate for displace-
ment of the ARP pulse to + 180° with + 6 mnutes fromantenna north position.
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The characteristics of the ACP/ARP input pulses are as follows:

a. Azinuth Change Pul ses (ACP) 4096 pul ses per 360° of antenna
rotation equal ly spaced over 360° *

b. ACP pulse-to-pulse jitter + '10% of nomnal spacing

c. Azimuth Reference Pulse (ARP) One pul se from every 3600 of

(on separate |ine from ACP) antenna rotation

d. ARP position One each antenna rotation position,
m dway between two ACP's

e, ARP jitter + 20% of ACP spacing

f. Impedance (design center) -75 ohm

g. Logic level "o 0to 0.5 volts DC

h. Logic level ™m1v 5.0 + 1.0 volts DC (positive going)

1. Pulse width 23 + 3.0 microseconds

j. Pulserise time 1.0 microsecond maximum

k. Pulse decay tine 1.0 nicrosecond maxi num

L

Antenna rotation speed

3 rpmto 18 rpm

*Nominal l'y, pulses fall at equal intervals; however,, under certainconditions
such as antenna wind |oading pul se-to-pulse time variations can be expected-.
The reference pul se occurs mdway between two of the equal ly spaced azinuth
pul ses.

3.4.5.2 synchro/Sine-Cosine Converter,~- The mapper shall contain a synchro
to sine-cosine converter to interface with radars providing synchro azinuth
information to indicate antenna position. The converter shall be redundant.
Upon failure, the mapper shall be capable of switching over to the back-up
converter in no nore than one revolution of the radar antenna. It shall be
possible to remove and repair the nodule that has failed wthout affecting
the operation of the mapper. The synchro to sine-cosine mapper shall be of
solid-state design capable of operating on the 1 X speed only input informa-
tion and maintaining azinuth accuracy requirements. The servo error that
is introduced by the video map servo systemshall not exceed + one-quarter
of a degree of antenna rotation position. Low pass filter design shall not
cause greater than-0.05% dianeter visible AC ripple effect as viewed on the
PPI.  The synchro input characteristics are as follows:

a. Reference voltage (R, R2) 105-130 volts, 60 H

b. Input, line to line (s1, S2, S3) 90 volts. + 10%, 60 Hz
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c. System type one speed and 10 speed

one speed and 36 speed
d Antenna rotation speed

d. Antenna rotation speed 3rpmto 18 rpm

3.4.6 Trigger Inputs from Associated Radar Systens

3.4.6.1 ASR Radar Sixty Mle Range.- Either of two different types of
trigger nmode timng will be encountered as specified bel ow.

(a) Non-staggered node: Triggers will occur at regular time intervals
within the approxinmate range of 667 mcroseconds to 1429 mcro-
seconds, as determined by operation of the associated radar on a
single PRF within the range of 700 to 1500 pul ses per second.

(b) Staggered 'node: Triggers will occur at irregular tine intervals,
each interval within the approxi mate range of 833 to 1429 mcro-
seconds, as determned by random sequential, repetitive operation
of the associated radar on up to six discrete PRFs Within the
range of 700 to 1200 pul ses per second.

Performance of the video mapper shall be in accordance with all requirements
specified herein for both (a) and (b) above.  Sweep countdown whall not
occur for triggers within the range of 700 to 1500 pul ses per second. 'Limt-
ing of the maximumrange to | ess than 60 nautical mles shall occur at
trigger PRFs in excess of 1200 pul ses per second. In either the staggered

or unstaggered nmode, radar video will be in time synchronization with the
triggers.

3.4.6.2 ARSR Radar'200 Mle Range,- Triggers will occur at regular tine
intervals within the approxi mate range of 2500 m croseconds to 4166 mcro-
seconds, as deternined by operation of the associated radar on a single PRF
within the range of 240 to 400 pul ses per second.

3.4.6.3 Trigger Input signals.- The mapper shall operate from synchronizing
I nput signals having the follow ng characteristics:

Radar trigger (pre-trigger)

1. Amplitude 3 to 75 volts peak positive

2. Wdth .5 to 6.5 nicrosecond

3. Risetine .1 to .5 mcrosecond

4, Fall time .1 to ,2 mcrosecond

5. Jitter 60 nanseconds

6. |npedance _ 75 ohnms coaxial line

7. Pre-trigger time 10-120 m croseconds before radar
_ _ zero tine (3.4.6.1)

§. Trigger time zero range time (3.4.6.2)

Pretrigger adjustnent shall be provided to each mapper unit so that the
timng of the video for each mapper assembly will be time coincident. Wth
the pretrigger input all nmap assenblies shall sinultaneously neet the
requirements as specified in paragraph 3.4.8.9.
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3.4.7 Power Supplies,- Individual power supplies shall be provided to main-
tain the outputs within limts wthout degradation of Video Mapper perform
ance when the primary source is varied over the range specified in paragraph
3.4.1.

3.4.7.1 Power Supply Regulation.- All power supplies shall be electronically
regul ated to maintain output voltage to within 1% of the nonminal value or as
required to meet specification requirements as the load is varied from 40%

| ess than to 20% nore than the normal load, and as the line voltage is varied
bet ween the service condition limts

3.4.7.2 Rippl e voltages.- Ripple voltages are defined as the peak-to-peak
val ue of a sinple or complex waveform consisting of power line frequency
conponents and harmoni cs thereof, and synchronous or repetitive non-synchro-
nous transients. The ripple voltage of all power supplies shall be such
that all specification requirements are fulfilled and further reduction of
the ripple voltage would not result in any significant inprovement in the

stability of operation, circuit control adjustnents, or indicator presenta-
tion.

3.4.7.3 Cathode-Ray Tube (CRT) Power Supplies,- The regulation of all CRT
power supplies, including anode, grid, and focus supply voltages, shall be
such that no perceptible defocusing or change of intensity shall occur when
the line voltage is varied through the service condition limts. Sweep
drive voltages to the CRT shall be adjustable to provide optimum performnce.
The CRT high-vol tage power supply shall be regulated to plus or mnus 1
percent . The power supplies for the flying-spot scanner tubes shall be such
that no perceptible defocusing or change of intensity shall occur when the
line voltage is varied through the service condition linmts. Sweep drive
vol tages to the CRT shall be adjustable to provide optinum performance

Flyback type power supplies for the flying-spot scanner tubes shall be pro-
hi bi t ed.

3.4.7.4 Failure Protective Circuits,- Provision shall be made to protect
circuit conponents in the event of faiiure. Upon failure of any bias supply
or system trigger, all voltages which could cause damage or degradation to
the mapper units shall be automatically reduced or switched off.

3.4.7.5 Power Supply Indicators.=- Each circuit protected by a fuse or circuit
breaker shall have an indicator [anp which shall be illum nated when the

fuse or circuit breaker is open. Neon indicator |anps shall be used wherever
possible. Al indicator [anmps shall be uniformy located with respect to
their associated fuse or circuit breaker, or they may be an. integral part

of the fuse holder. Fuses shall be in accordance with FAA-G 2100/1, para-
graph 1-3.7.3

3.4.7.6 Short Gircuit Protection.- All power supplies shall be self-protect-
ing such that without the use of fuses, circuit breakers or other protective
devices, a continuous short across the Fomer supply output will not damage
circuit parts and the output voltage will return to nornmal upon renoval of

the short circuit.




FAA- E- 2335a ~16-
3.4.8 Video Mapper Assenbly

3.4.8.1 Map Generation.~ The flying spot scanning principle shall be
employed t0 generate map video froma slide transparency. The wap scanner
shall enmploy no lenses or mrrors and no noving parts such as rotating
deflection coils, slides, etc. The slide gate shall be of sinple nechanica
design (no slide magazine). Slide changing in the gate shall be manual

El ectrical voltage adjustnments shall be provided to quickly center, expand
or reduce the sweep of the scanner to correct for scale and positioning
inaccuracies of the background inage on the slide. Mechanical adjustnents
shal | be provided to adjust the azimuth orientation of the slide in the

gate of the scanner.

3.4.8.2 wap Slide,- The map slide shall consist of a nap transparancy
(3.4.8.2.1) nounted ca a glass with integral enulsion or a photopiast plate.
The map slide shall be easily mounted to a slide holder (3.4.8.2.2) which
Is inserted and positioned in the video map unit. The map slide shall be
provided by the GCovernment. It shall have a useful diameter of at |east

2 inches, but not nore than 3 inches.

3.4.8.2.1 Map Transparency.~- The video mapper shall be capable of operating
wth map transparency films that are comrercially available such as Pupont
Litho COS-4 and Kodalith 7000. These filnms have a high resolution (400
l'ines/cm, high contrast enulsion or a chromar or nylar base with a nonina
thickness of 7 mls.

3.4.8.2.2 Map Slide Holder,- The map slide hol der shall be designed such
that the map slide (3.4.8.2) can be nounted, positioned, replaced by main-
tenance personnel and inserted into the video map unit and positioned to an
accuracy of ,1 percent. The map slide hol der shall have horizontal and
vertical registration marks which are visible when the map slide and trans-
parency are nmounted. The map slide hol der drawi ngs shall be submitted for
Governnent  approval.  Seven (7) each map holders shall. be furnished with
each video map unit.

3.4.8.3 Deflection yoke.- A fixed deflection yoke for principal sweep and
position deflection shall be used for the video mapper. The deflection yoke
shal | incorporate a two-axis magnetic coil with sufficient accuracy to nmeet
the system accuracy requirenents

Each axis of the deflection yoke shall be driven by an anplifier whose power
handl i ng capacity shall be 200 percent of that normally required for ful
sweep range of the associated slide transparency. Al deflection circuitry
and conponents shall have response and recovery characteristics that are
sufficient to neet the accuracy and other requirements of the mapper.  Sweep
recovery tmeof the electron beamto 0.1 percent of the CRT dianeter shall
not exceed 60 m croseconds froma maxi mumuse condition, e.g., a 60 mle
sweep and a PRY of 1200.
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3.4.8.4 Scanner Tube Protection.- Automatic circuits shall be provided to
prevent danmmge to the flying-spot scanner tube when

a. The antenna is stopped at same angle for one hour.
b. The sweep inputs or deflection fails for one hour.
c. No degradation in performance shall result when the above occurs.

3.4.8.5 Video Amplifiers.~ The video anplifiers shall include provisions
for receiving and producing positive video output pul ses of adjustable
anplitude over the range of 0 to 4 volts when termnated with 75 ohms.  The
video outputs shall be automatically conmpensated with range to provide a
steady increase with radius within the display area to provide the necessary
conmpensation for the detrimental effects caused by the angular velocity of
the sweep of the radar display and shall provide for a uniformintensity of
the map video on the radar display. The overall system video bandw dth
shal | be four (4) megahertz and shall not deviate by nore than + 1 db from
the response at 100 KHz.

The rise time of video pulses shall not exceed 0.125 nicroseconds as measured
between the 10% and 90% points on a 5 nicroseconds pul se having aPRF of

10,000 pps. The percent of droop excluding "over shoot" and "under shoot"
shal | not exceed 5% as measured on a 1,000 m crosecond pul se.

3.4.8.6 Video Qutput Sigmal.,~ Five independent output signals shall be
provided, each corresponding to a separate video map assenbly.  The output
white video level shall be adjustable fromzero to plus 4 v peak measured

at the end of a properly termnated (75 ohnm) coaxial cable up to 300 feet
in length by convenient screwdriver adjustnents.

3.4.8.7 Automatic Cain Control Circuits.- Automatic Cain Control Crcuits
shal | be incorporated to mnimze excess brilliance (bloonming) at the center
of the PPl screen caused by overlapping of scan lines and to inprove resol u-
tion. Regulated voltages shall be provided for the AGC circuit. An ON CFF
switch for the Agc circuit shall be provided on the naintenance selector
switch panel (3.4.11).

3.4.8.8 Distortion,- The resultant video map shall be an accurate repro-
duction of the original map within the distortion [imts specified herein

3.4.8.9 Accuracy.~- The accuracy shall be 0.4 percent point registration
based on the full range of the display diameter and the accuracy between
groups of data separated by a distance equal to 0.1 diameter shall not exceed
0.1 percent. It shall be such that any coordinate point generated froma
slide transparency shall be within 1.0 percent of the scan radius wth respect
to the position of the sane coordinate point on the slide transparency.

3.4.8.10 Map Range,~ The area covered by the map shall be a circle. The

el ectronic mapping group shall be capable of being used in a centered node
with radar systems having indicators with sweeps from 10 to 250 nautica

nmles. The video channel ranges shall be 10, 20, 30, 40, 60, 100 and 200
nautical niles. Each range shall be adjustable by +25 percent. Map signals

shall not appear on the indicator at a range greater than the radius of the
map which is in use at the tine.
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3.4.8.11 Map Detail

3.4.8.11.1 Resolution and Limearity.- The video mapper shall have a ninimm
resolution capability of 150 range rings on a radius of a i6=inch CRT (7.5
inches effective) regardl ess of range setting. The end resolution shall be
defined as obtaining at |east 50 percent video nodul ation as measured on an
"A™ scope by using the resolution test slide (3.4.9.1). It shall be possible
to obtain this resolution (modul ation) at all sweep speed rates required to
obtain the lo-mle to 250-mile range. Sweep to sweep jitter shall not exceed
+ 0.05 percent of sweep radius as determned at any point along the sweep

at any azimith position. It shall resolve on all ranges and for all video
out put vol tage adjustments between one and three volts, a test pattern

having the follow ng characteristics at any point on the pattern:

a. Alternating clear and dark areas, in range, that are 1/300 + 10
percent of the scan radi us.

b. Line widths that vary in size from1/300 to the full radius.
c. Filmdensities that are within 0.2 to 2

I't shall be designed so that two constant anplitude |evels (corresponding

to video black and video white) of output signals are generated; Wile
scanning the test slide, the tine duration of the output video signals
measured at the 50 percent anplitude |evel shall not differ by nore than
0.1%fromthe calculated time duration for the el ectron beamto scan across
any line width. The output video white |evel voltage shall not vary by nore
than 5 percent of the nomnal output voltage setting and the bl ack |eve
signal voltage shall be 0 + .2 volts. The signal to noise ratio. shall be
greater than 30 db

3.4.8.12 Photomultiplier Tube,~ Separate photomultiplier tubes shall be
provided to change light inpulses to electric inpulses for application to
the Video Anplifier.

3.4.8.13 Meter and Test Panel.- One meter and test panel shall be provided
to alTow convenient neasurenment of parameters of video mappers wth externa
and internal test equipment. Al waveforns as specified in paragraph
3.4.8.14 shall be selectable at the outputs of the test panel. The regul ated
power supply voltages shall be selectable for monitoring by the neter. It
shal | be the contractor's option to conbine the neter and test panel and the
distribution control panel into one panel

3.4.8.14 Switch Selection of Mnitored Functions.- The follow ng functions
as a mnimum shall be obtained by multiple swtch selection fromeach of
the five mapper assenblies to a BNC type coaxial receptacle or test point
on the neter and test panel:

1 Of position.
2. Qutput of Video Anplifier (each nodule),
3. Trigger/PretriggerQut puts.
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Qutputs of Sin/Cos Converter (ACP/ARP and/or Synchro).
H gh Vol tage Power Suppli es.

Low Vol t age Power Supplies.

Spare

A switching device shall be included to enable selection of input through
cable connections or test |eads.

3.4.9 Map Album,- A map al bum shall be furnished as part of the video map
unit by the contractor for the storage of mounted map slides. The map al bum

shal | contain provisions for storing up to twelve (12) mounted slides and
slide holders.

3.4.9.1 Test Pattern Transparencies.-The contractor shall design test
pattern draw ngs that denmonstrate the requirnents of paragraph 3.4.8.11
The test pattern drawings shall be submtted to the Governnent for review
and approval. The Governnent shall furnish the contractor linearity and
resolution test pattern transparency map slides for denonstration for con-
formance to specification requirements. The test pattern transparency map
shal | be used for visual evaluation of linearity and resolution when pre-
sentation is made on aPPl display. The quantity and tine of delivery of
the test slides to the contractor shall be as required in the contract.

3.4.10 Controls.- The contractor shall wire in all control wires and cables
to the appropriate plugs and terminal boards to achieve operation as follows:

1. Wen the main power ON-OFF switch on the associated video map
unit is in the ON position, the preheat voltages shall be

applied to the mappfng assenblies and the preheat relays shal
begin their cycles.

2. If high voltage control for each map is remoted in each PP
console position, the selector switch shall contain a no
control light and a "no select" feature for each map assenbly
when that assenbly is being utilized for maintenance.

3 If high voltage control for each map nodule is not renoted to
each PPl console position, the selector switch shall contain
a no control light to indicate the map nodule is being used
for  maintenance

3.4.11 Miintenance Selector Switch Panel.- Local mintenance circuitry

| ocated wthin the maintenance selector swtch panel shall be incorporated
to provide the follow ng:

1. Main Power ON/OFF Switch
2. Hgh Voltage ON/OFF Switch
3. AGC ON/OFF Swi tch
4, Video Map Assy ON/OFF Switch
5. Overvoltage Alarm

6. Fuses

7. Redundancy Failure Lights
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3.4.12 Video Map Distribution Assembly.- The distribution assenbly shall
be capable of remotely switching the output of any one or all of five video
mapper assemblies to up to 12 displays. The video fromany conbination of
map assenblies shall be non-additively mxed. Each display has a 75 ohm
inpedance video mp input. The video napper cabinet may be located up to
300 feet from the displays. Proper inpedance matching shall be maintained
t hroughout the mapper and switching circuitry so that fromone to twelve

di splay consoles may be connected in varying selections and quantities to
the five video map assenblies. The type of transmssion |ine shall be

RG 59U cable with BNC connectors, Isolation between video mapper channels
shall be at least 40db and sw tching shall cause no transients or flashing
on the displays. Each video map distribution assenbly shall consist of

map selector/driver cards, and a map distribution panel designed to drive
up to 12 PPl displays ircluding all wiring and cable termnations required
for the map delector swtches. Upon failure of one of the 12 channel out-
puts, repair shall be acconplished without interruption of the remaining

el even channels.

The map selector switch shall use push buttons with a suitable indicator to
show whi ch map assenblies are selected. The remote control box shall be
enclosed in a box which is no larger than 6 inches high by 4 inches w de

by 6 inches deep. Adinmer switch shall be provided to control the intensity
of the lighting from zero to maximum  The control box shall be designed to
be mounted as an accessory box on a PPl console or in an adjacent 3/16 inch
thick front panel, Hardware for either type of nounting shall be provided
It shall be designed for connection renmotely via GFE control cable to a map
sel ector/driver card outputs so that any one or all of the five video mapper
out put channel s may be selected for display on the console to which the
particular map selection switch is installed. Each nap selector/driver
card shall use solid state switching andinclude suitable isolation between
any of the five mapper channels and the map sleector/driver output. The
card output shall include a 75 ohmline driver which has an adjustable out-
put of one to four volts + 1 volt of map video,

The map selector/driver cards and the map distribution panel shall be
installed in the video mapper equipnent cabinet. The electrical and mechan-
ical design of the Video Map Distribution Assenbly shall permt one or nore
map selector/driver cards to be easily remved and replaced while the entire
remining equipment is in operation. The renoval of one or nore cards shall
not affect the video map voltage levels or the inpedance matching of the
cards and video map units that are operating. The contractor shall furnish
one distribution assenbly with each video map cabi net.

35 Speci al Tools.- The need for special tools and test equi pnent for adjust-
ment and servicing of the equipment shall be nminimzed. |If required, the
special tools shall be furnished and |ocated within the cabinet in a conven-
iently accessible location. Special tools are those tools not readily
avai l abl e on the open market such as spanner w enches, tuning wands, and
alignment bars. The contractor shall submt a fist of special tools to the
Contracting Officer or hsdesignated representative for approval prior to
del i very.
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3.6 Instruction Books.=- Instruction books shall be in accordance wth
Specification FAA-D-2494/1 and /2. Quantity shall be as specified in the
contract schedule.

3.7 Troubl e-Shooting Manuals.- Trouble-shooting nanuals shall be supplied
In accordance wth the requirements of the follow ng subparagraphs. The
quantity and disposition of the manuals shall be as specified in the con-
tract schedule.

3.7.1 Purpose and Scope of Manual.- This book shall contain all diagrams

and illustrations necessary for the isolation and repair of troubles wthin
the video mpper system It shall be designed for convenient use by main-

t enance technicians and shall not contain detailed narrative information

It shall contain copies of ¢he Schematic diagrams and system cabling diagrans
which are incorporated in the instruction book. In addition, it shall con-
tain sinmplified, enlarged diagrams of functions designed to aid in the rapid

i solation and correction of troubles within the system Such sinplified

di agrams shall show separately, in skeleton form the conplete circuitry of
such functions as video, trigger, etc., showing all test points in each
circuit with the proper wavefornand anplitude for each test point. Separate
wiring diagrans, in skeleton form shall show and identify each plug, pin,
termnal strip, neter, test point, switch, relay, etc., for the followng
circuits: ac power distribution, filament supply distribution, dc voltage
supplg distribution, netering, control functions and other circuits decided
upon by nutual agreenment between the CGovernnent and the contractor. Al
diagrams shall be arranged to permt sinple, straightforward tracing, wth
functions and directions of travel clearly indicated.

3.7.2 Construction and Binding.- The troubl eshooting manual shall be design-
ed so that the book can be opened to any desired page and fol ded back upon
itself so as -to lie flat for easy reference during naintenance use. A multi-
ring binding (holes on 1/2" to 3/4" centers) shall be utilized and shall be
subject to the approval of the Government. Covers shall be stiff and durable
and shall be made of cloth-covered cardboard. or of lamnated plastic to
permt the book to be folded in a vertical position so as to be self-support-
ing wth the selected pages nearly vertical. Al diagrams shall be flat and
not folded. Al diagranms shall be on |edger paper, white 100%rag content.
The scale of schematic and system cabling diagrams shall be at |east as

great as that used in the instruction books. Diagrams shall be printed on
only one side of the sheets.

3.8 Reliability andMaintainability.- The specified MIBF for the video
mapper system shall be 10,000 hours.  Success requires that four of the five
mapper assenblies provide outputs wthin operational tolerances to nine of
the twelve displays. For reliability denonstration purposes, a specified
mean time between maintenance action (MIBMA) for the video map unit shal

not be less than 1,000 hours. A nean maintenance action of any type shal

not exceed 30 mnutes, exclusive of the CRT and PMI which shall not exceed
two hours. The contractor shall submt MTBF and MTIR predictions and cal cu-
lations for the equipnment to be delivered. Reliability and maintainability
predictions shall utilize the program and techni ques of M L-STD 756A

(785, 470) and MIL-HDBK-217A, The MTIR shall not exceed05 hours
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3.9 Reliability Demonstration Option.- A reliability denonstration shall
be conducted in accordance wth test Plan V Test level Al (MIL-STD-781B)
on the equipnent specified herein. The number of test units to be used
for the reliability demonstration shall be as specified in "Reconmended
Sanpl e Size" of paragraph 4.2.3.1 of MIL-STD-781B.

3.10 Extension cables,- Extension cables and connectors shall be provided
so that any nodul e can have normal voltages and signals applied to it for
mai nt enance purposes when renoved fromthe cabinet or chassis.

3.11 Crystals and Pulse Transformers,- Crystal. units shall be designed and
manufactured to neet the requirenents of MIL-C-3098. Pulse transformers
shall be designed and manufactured to neet the requirenent of MIL-T-21G38.

4.  QUALITY ASSURANCE PROVI SI ONS.

4.1 Ceneral.- Quality assurance provisions shall be as specified in Section
1-4 of Specification FAA-G 2100/1 and FAA-STD-013a. Except where ot herw se
specified, all tests shall be perfornmed under normal test conditions as
defined in paragraph 1-3.2.22 of FAA-G2100/1.

" 4.2 Factory Inspections and Tests,~ The inspections and tests listed in
the subparagraphs hereunder shall be perforned at the contractor's plant
by the contractor and may be w tnessed by the Governnent.

4.2.1Unit Producti on Inspection/Test.- Each unit (unit is defined in
paragraph 3.1.1 of this specification) shall be given a conplete mechanical/

visual inspection by the contractor to assure conformance to all contract
and specification requirements. Proposed test procedures and test data
sheets for unit production inspection/test shall be submtted to the Govern-
ment for approval in accordance with paragraphs 2.2.1, 2.2.2, and 2.3 of
FAA-STD=-013a.

422 System Test,- Systems will be tested in accordance with the follow ng
subpar agr aphs:

4.2.2.1 pesign Qualification Tests,- Design qualification tests shall be
those required by this specification marked (*) under 4224, Specific
Tests, and those required by paragraph 1-4.3.2 of FAA-G 2100/ 1.

422 Type Tests,- Type tests shall be performed under the specified service
and environnental conditions in accordance with FAA-G 2100/ 1. Type tests
are those marked (%) under 4.2.2.4, Specific Tests.

4,2.2.3 Production Tests,- Production tests shall be performed in accordance
wth FAA-G 2100/ 1 and consist of those tests marked ¢#) under 4.2.2.4,
Specific Tests.

4.2.2.4 Specific Tests.- The following listed testsshall be perforned as
specified above.
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3.4.8.4

3.4.8.5

3.4.8,6
3.4.8.9
3.4.8.10
3.4.8.11,1

3.4.10

3.4.8.13, 3.4.8.14

3.4.8.7

3.3
3.4.5

3.4.11

3.4.6

4. 2.3 Radi 0 Interference.- Radio interference (radiated and susceptibility

conducted) tests shal

of Specification ML-STD-461 and paragraph 3.4.3.25.

5.

PREPARATI ON_ FOR  DELI VERY.

be conducted in accordance with applicable portions

5.1 Packing.- Packing shall be in accordance with ML-E-17555, Level A
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6. NOTES

6.1 Note on Information Items.- The contents of this Section 6 are only
for the information of the initiator of the procurement request and are

not a part of the requirements of this specification. They are not contract
requi rements nor binding on either the Government or the contractor. In
order for these terns to become a part of the resulting contract, they nust
be specifically incorporated in the schedule of the contract; Any reliance
pl aced by the contractor on the information in these subparagraphs is wholly
at the contractor's own risk.

6,2 Reliability Renonstration Option.- The contract schedule will state
specifically whether the reliability demonstration (3.9) is to be conducted..
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